
Integrated Radio Electronics ETI 170

Solutions exercise 8 (PA & Bandgap)

1. Problem 3 from exam 01-03-06

a.
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Bluetooth:

RL 50Ω= Pout 0dBm 1mWrms= = f 2.4GHz=

V L 2PoutRL 0.1 0.32Vpk 0.63Vpp= = = =

V PA 5Vpp= Transform
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2. Problem 9.11
a. If the circuit has not started, the gate of M9 is at vdd potential. M9 then conducts heavily and

force current through M3 and Q1, making the circuit start. When the circuit starts current flow

through M5, M6, M7 so that the gate potential of M9 is reduced and M9 turns off.

b.

b. GSM:

I PA
ˆ 0.8A I dc for class A operation= =

smallest vds at 5Vpp and V dd 3V is equal to 0.5V= V dd

5V pp
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At this instant the current is equal to 2 times Idc = 1.6A

To avoid the triode region Vod must be less than Vds = 0.5V

That is, at 0.5V overdrive the transistor must be able to sink 1.6A:
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(This is a very large transistor!)

Bluetooth:
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(The width is 1000 times smaller, just like the output power)
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M7 and M8 operate in the triode region with the same drain current:
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Problem 9.4
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Iideal and Vout,ideal is the current and voltage when β is infinite
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Example: β 10= V err⇒ 25mV 1.1ln⋅– 2.4mV–= =


